Regulating inducible transcription through controlled localization.
Many signaling pathways regulate the activity of effector transcription factors by controlling their subcellular localization. Until recently, the cytoplasmic retention of inactive transcription factors was mainly attributed to binding partners that mask the nuclear localization signals (NLSs) of target proteins. Inactive transcription factors were thought to be exclusively cytoplasmic until their activation, after which the NLSs were unmasked to allow nuclear translocation. There is now a growing body of evidence, however, that challenges this simple model. This review discusses recent reports that suggest that inducible transcription factors can constantly shuttle between the cytoplasm and the nucleus, and that their apparent cytoplasmic retention can be achieved by binding partners that mask the NLSs, tether the transcription factor to cytoplasmic structures, or mark the transcription factor for proteasomal degradation. We also discuss the possibility that this more complex model of cytoplasmic retention might be applicable to a broader range of transcription factors and their associated signaling pathways.